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Hydraulic Conductivity (K)

Capacity to
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Remember
Darcy?
Q=KIA
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Figure 2-9. Difference between hydraulic
conductivity and transmissivity

http://www.globalsecurity.org/military/library/policy/army/fm/5-484/fig2-9.qif




Uses of Hydraulic Conductivity (K)

Contaminant Fateand Transport M odels
Hydrologic Balance Evaluations
Groundwater Mounding Estimates
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Data Sourcesfor K

Slug Tests
Pumping Tests (Derivable from Transmissivity)

Literature
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Hypothesis (and Concern)

In theory, K isan Innate Hydrogeologic Property of
the Aquifer

We Scientists Hope/Expect K to be I nsensitiveto
Variancesin Measurement Technique (Field and
Office)

K Variability Should Reflect the Aquifer; It Should
Not be A Function of What We Do and How
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What Isa Slug Test?

Bail In/Out
Rising Head
Falling Head
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Slug Test Design Consider ations

Borehole Radius
Geologic Log
Water L evel
Stratigraphy
Saprolite/Rock
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Well Construction Is I mportant

Q =KiA
Casing Radius

Screen Length
/Interval

Gravd Interval

Gravel Porosity

1 — (bulk density/quartz
density) * 100
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Well Development — ThisisKey!
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Field Methodsfor Slug Testing
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QA/QC Measures Enhance Defensibility

Data L oggers

One Second
Readings

Equilibrate
Recovery

Multiple Tests
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Unconfined Aquifers

Butler, James J. 1998. The Design, Performance, and Analysis of Slug
Tests. CRC Press LLC: Boca Raton, FL.




Standard Data Analysis Options

Bouwer and Rice (1976) M ethod

Bouwer (1989) Update

Starpoint Software, Inc. 1994 — 2006
Super Slug Version 3.2.0.0




Timevs. Head Ratio (Recovery)
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Gravea Pack Correction

First straight

A linerepresents
gravel pack.

M Second straight

B linerepresents
aquifer.

(OHAH) o1rey peaH

{985
ADVANCED
Land and Watégtnc.
www.alwi.com




(129)) (OH/H) 01y pesaH

Bouwer and Rice Graph

Head ratio 0.2 to 0.05

7 K=51ftday




(1594) (OHNH) o1y peaH

Trend Fit Challenges
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K Dependent on Head Ratio?

K Values (Coastal Plain)

Interpreted Head Ratio Resultant K
Head Ratio 0.2-0.05 5.0
Head Ratio 0.4-0.2 22
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No Gravel Pack Correction

(129)) (OH/H) 01y peaH
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Same Data

(129)) (OH/H) 01y peaH

: Gravel Pack Correction

0.1 4

Head ratio 0.3t0 0.2 7

K= 5.0 ft/day

Time (minutes)




2nd Example: No Gravel Pack Corr.
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2nd Example: Gravel Pack Corr.

. 2 Head ratio 0.5t0 0.3
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Using GPC Doubles Resultant K

K Values (Union Bridge Well)

Gravd Pack

Head Ratio Correction Used? Resultant K
0.3-0.2 No 2.7
0.3-0.2 Yes 5.0
0.5-0.3 No 13
0.5-0.3 Yes 26
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(19)) (OH/H) ol1rey pPeaH

No GPC —Low Yield Wdll

01 -

01 3

I
1

Time (hours)




(19)) (OH/H) ol1rey pPeaH

No GPC —High Yield Wdll
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What iIsthe K for the“ Site’ ?

K Values (Low vs. High Yied Piedmont Wells)

Well Setting

Graphical Solution

Off Fracture

0.05

On Fracture

2.5
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K 1sAquifer Dependent But Also...
K Depends Sharply on Field & Data Eval. M ethods

Not Using GCF Can Lead toK Values“Too L ow”
Assuming Low K (Always) is Better? - May be Myopic!

Fateand Transport: Low K May Yield False Sense of
Security (Contaminant is Not Coming T oo Fast)

Accuracy Should bethe Goal, Not Lowest K Possible —
ThisMaximizes Return on Study | nvestment
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Recommendations Going Forward

Test Repeatedly: Multiplelterations/ Wells
Choose M ethods with Care (Read the Papers)

Clearly State Assumptions and Limitations
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